Effect of high pH on the spectral and catalytic properties of beef heart cytochrome oxidase.
Incubation of cytochrome oxidase at high pH induces changes in several spectral properties. The optical Soret maximum shifts to longer wavelength, and there is an apparent loss in intensity of the 655-nm band, effects that are normally assigned either to a spin-state transition in cytochrome a3 or to a reduction of heme a. However, magnetic circular dichroism spectra show that cytochrome a3 remains high spin and that both cytochrome a and cytochrome a3 are oxidized. At the same time, there is the appearance of a low-spin signal indicative of hydroxide-imidazole coordination which we assign as arising from a structural transition at cytochrome a, rather than at cytochrome a3, as has been proposed previously. With longer incubation times, a new copper signal appears with electron paramagnetic resonance parameters markedly different from those obtained from copper centers which have undergone denaturation. Spin quantitation establishes that this new resonance does not arise from CuA and suggests that high pH breaks the magnetic coupling present at the cytochrome a3-CuB center. A significant proportion of cytochrome a3 may be converted to a low-spin thiolate during this process.